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ABSTRACT
Nanosized polyaniline (PANI) was used as template to enhance the sensitivity of 
Surface Plasmon Resonance (SPR) signal. Nanosized PANI was synthesised using 
microemulsion polymerisation using hydrochloric acid as dopant and ammonium 
peroxydisulphate as the oxidising agent. PANI particles with sizes between ( 1 - 1 5 )  
nm as measured using a nanosizer were successfully synthesised. The PANI obtained 
is of the emeraldine type due to the presence of both quinoid and benzene ring as 
identified in it’s FTIR spectrum, and; further proven from the value of it’s electrical 
conductivity which is 2.99 X 10'9 S cm'1 which is closed to other researcher. Thermal 
analysis revealed the possibility of PANI-HC1 complex being formed which 
contributed to the positively charged nature of the PANI particles. The PANI existed 
as single particles with sharp edges and are irregularly-shaped under TEM 
observation. Bovine Serum Albumin (BSA), which was chosen to be the model 
protein molecule was introduced to the PANI nanoparticles; and the nanoparticles 
capability to immobilised BSA was determined using SPR Spectroscopy. Several 
concentration o f BSA were used for immobilisation onto various amount of PANI. 
Highest SPR signal (in RU unit) was obtained when 10.00 mg/ml o f BSA was 
immobilised onto 1.00% PANI nanoparticles. The main driving force for adsorption 
of BSA onto PANI is electrostatic interaction between the positively charged amine 
(-NH+) in PANI and negatively charged BSA molecules. The interaction of antiBSA 
(AB) with PANI-bounded BSA generated a maximum RU signal o f 1736; which is 7 
times higher than the interaction of AB with free (unbound) BSA of the same 
concentration. It shows that the activity of BSA was not affected by the 
immobilisation process onto PANI nanoparticles. This proved that PANI nanoparticles 
could serve as a template for the immobilisation of BSA with enhancement of the SPR 
signal, hence increasing the SPR sensitivity.
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CHAPTER ONE 
INTRODUCTION
1.1 BACKGROUND
In recent times, nanostructured materials have attracted much attention due to 
their unique properties as well as their large numbers of potential applications, such as 
nanodevices. Various materials have been used for nanostructured materials such as 
carbon nano tubes, semiconducting nanowires and conducting polymer nano fibers. 
Conducting polymers have been widely used for the immobilisation of bio molecules 
and the fabrication of sensors due to attractive properties such as good 
biocompatibility and electrical conductivity (Tahir et al. 2005). In addition, 
conducting polymers are used to enhance the speed, sensitivity and versatility of 
biosensors (Gerard et al, 2002).
PANI is one of the conducting polymers and has been used in the fabrication of 
biosensor. PANI had received attention in the medical field especially in medical 
diagnose (glucose, fructose and cholesterol), immunosensor and environmental 
monitoring (gas sensor device, screening of pesticide atrazine). The immobilisation of 
different enzymes/proteins onto the PANI has been reported in many publications. 
PANI was found to be useful as an enzyme-entrapment matrix. According to Gerard 
et. al., PANI has been used to immobilise desired enzymes using physical adsorption 
and entrapment technique (Gerard et al., 2005). Dhand et al. (2010) had reported that 
PANI can enhance the stability of peroxide biosensor by crosslinking with 
horseradish peroxide (HRP) and PANI. Purcena et al. (2009) had claimed that 
immobilisation of the trypsin onto polymer (PANI) in protein digestion offers the 
advantages of enhanced stability and protection against autolysis. PANI also was 
recognised as an excellent support for lipase immobilisation due to its large retention 
capacity (Bezbradica et al., 2010).
Protein adsorption on PANI has a significant importance in biomedical 
application. PANI has the capability to be bounded by protein; it is used as a template 
for protein immobilisation. Moreover, PANI was found to be compatible with 
biological molecules and this is essential in biosensor application to prevent the
